Conformational study of Ac-Xaa-Pro-NHMe dipeptides: proline puckering and trans/cis imide bond.
The conformational study on 20 Ac-Xaa-Pro-NHMe dipeptides has been carried out using an empirical potential function ECEPP/3 in order to investigate the factors responsible for the preference of proline puckering of the peptides with the trans or cis imide bond preceding the proline. The general conformational preference for down- and up-puckered dipeptides is calculated as trans-down > trans-up > cis-down > cis-up, which is reasonably in accord with that estimated by analyzing X-ray structures of proteins and the result for the single proline residue. The overestimated occurrence of trans-down conformations of proline seems to be caused by excluding long-range interactions that short dipeptides cannot have. The average computed occurrence of dipeptides with cis imide bonds is about 3%, somewhat lower than the value calculated for Ac-Pro-NHMe, which is close to experimental estimates obtained from X-ray structures of proteins. In particular, the interaction of the aromatic side chain of Xaa residue with the proline ring appears not to be strong enough to stabilize the stacked conformations of small dipeptides with cis imide bonds. The propensity to adopt trans or cis imide bond and to form secondary structures of Xaa-Pro sequences is discussed and compared with results obtained from X-ray structures of proteins.